WORKSHOP 2 Dealing with Acoustic Issues in Multifamily Housing by Kraler, Anton
1
1Dealing with Acoustic Issues in Multifamily Housing  - Anton Kraler
Dealing with Acoustic Issues
in Multifamily Housing
University of Innsbruck / Timber Engineering Unit
Workshop 2 – 2011 Wood Structures Symposium
Asst.-Prof. DI Dr. techn.  Anton Kraler











- no weakening 
of the party wall
- front wall installation
Sound insulation begins with planning









- no mechanical shafts
- no front wall installation
- Mechanical wall 
continues into the 
bedroom wall
Sound insulation begins with planning
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bath storeroom
living room
Linst Linst – 10 dB
Reduced sound transmission
by a buffer space
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Visible wood surfaces
Which material is used
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Combination of wood and clay
Which material is used
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Facings - mineral building panels (e.g. sheet rock)
Which material is used
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Plastic or wood-based panels - smooth surfaces
Which material is used
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Kindergarten Langenegg
Material selection - exterior facade
Which material is used






Why is sound insulation important?
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Sound transmissions
Airborne noise
Transmission medium:  Air
Examples:   speech, music, vehicles, 
Transmission medium: solid or liquid substances
Examples: close doors, to drill, to nail, 
Transmission medium: solid or liquid substances
Examples: moving chairs, walking
Structure borne noise
Impact noise
Impact noise is a particular form of structure borne noise.
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rustling leaves
ticking of the clock
quiet residential neighborhood (night)
normal speech







Sound level in decibels
propeller plane
3
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Summary - Austrian code specification
airborne noise
• party wall Dnt,w 55 dB
• ceiling Dnt,w 55 dB
• entrance door Rw 42 dB 
impact noise
• ceiling Lnt,w 48 dB
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How is sound measured?
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Single-layer parts
Parameters: mass per unit area
bending stiffness
Airborne sound insulation
Doubling the Mass: m’ → 2 m’⇒R → R + 6 dB
thick element > 6 in >250kg/m³ (15.56Ib/ft³)
⇒ low critical frequency below 100 Hz
⇒ bending resistant parts
thin element < 1 in
⇒ high critical frequency above 2500 Hz
⇒ soft bending parts
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Simplified model: 
mass - spring - mass
Double-layer parts
s’ m’2m’1
A 10 dB - 15 dB improvement in sound insulation is
possible if we use a soft bending facing!
Airborne sound insulation








Rw > 70 dB (Dnt,w = 60 dB)
Example: interior wall
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Details exterior walls
R´45°,w = 43 dB R´45°,w = 44 dB R´45°,w = 53 dB
2      6.3 3.7      7.87     2 1-0.39-6.69-3.94-2-1.18
Dimensions in inches
4
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Details party walls
D´nT,w = 74 dB D´nT,w = 66 dB
7.08   1.6    6.3 4.73    1.6    4.73
D´nT,w = 52 dB D´nT,w = 64 dB
3.15  1.6  3.15 2-3.15-1.6-3.15-2
Dimensions in inches
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Measurement examples ceiling slab
D´nT,w = 37dB,   L´nT,w = 78dB
Box girder ceilling
Cross laminated timber ceiling
Glue laminated timber ceilingWood-concrete composite ceiling
D´nT,w = 40dB,   L´nT,w = 83dB
D´nT,w = 45dB,   L´nT,w = 84dB D´nT,w = 40dB,   L´nT,w = 83dB
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Details:  box girder ceilling
D´nT,w = 50dB,   L´nT,w = 56dB D´nT,w = 62dB,   L´nT,w = 56dB
with suspended ceiling without suspended ceiling
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D´nT,w = 45dB,   L´nT,w = 68dB D´nT,w = 50dB,   L´nT,w = 56dB















Details: cross laminated timber / glued laminated timber
D´nT,w = 56dB,   L´nT,w = 45dB
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Transmission paths - directly and over the flanks
>Total there are: 1 + 3 x 4 = 13 Transmission paths<
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⇒ R‘w = 51 + 15 + 7.5 = 73.5 dB
sealing
⇒ R‘w = 39 dB
Transmission paths - directly and over the flanks
without a joint with a joint
5
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4-story residential wood building

























































































































































































































































OK Asphalt   -0,24
OK Balkon +-0,00
OKFB EG  +-0,00
+0.02




























OK Gel. Best. -0,27 (565.73)











OKRD -0,65OK Asphalt -0,25






















OKFB EG  +-0.00
OK Balkon +-0.00
OKFB EG  +-0.00
OK Balkon +-0,00
OKFB EG  +-0,00
OK Terr. +-0.00
OKFB EG  +-0.00
OK Terr . +-0.00
OKFB EG  +-0.00







OK Betonstreifen -0,13 OK Betonstreifen -0,13
OK Betonstreifen -0,21 5 OK Betonstreifen -0,21 5 
OK Asphalt -0,25 OK Asphalt -0,25
OK Gel. -0,13 (565.87)
OK Asphalt -0,25OK Asphalt -0,25
OK Beton -0,30  /  UK Beton -2,10
Stahlrohr, d= 100 mm
l t. Anga ben Statik
Stahl rohr, d= 100 mm
lt. Angaben Statik
Ü bergangskan te Asph alt - Rampe monofinish
Aussen kante




darüberli egendes Haus D
UKRD +2,215
Stahlrohr, d= 100 mm
l t. Anga ben Statik
Stahlrohr, d= 100 mm
l t. Anga ben Statik
Stahlb etonstütze, d= 25,0 cm
lt. Angaben Statik
Sta hlbetonstütze, d= 25,0 cm



































































































































































EL -Ver teiler :
b /h/t
KUV 351 /571 / 90 mm
EL -Ver teiler :
b /h/t

















EL -Ver teiler :
b /h/t
KUV 351 /571 / 90 mm
EL -Ver teiler :
b /h/t
KUV 351 /571 / 90 mm
RR
STUK =  +1,9 0




















































































STUK =  +1 ,90
BH = +1,2 5
VK D eckensprung,
UK = +2.42
STUK =  +1,9 0
BH =  +1 ,25
STUK =  +1 ,90
BH = +1,2 5
STUK =  +1,9 0
BH = +1,25





















































































EL-Ve rte ile r:
b/h /t
KUV 351 /57 1/ 9 0mm
EL-Ve rte ile r:
b/h /t

















EL-Ve rte ile r:
b/h /t
KUV 351 /57 1/ 9 0mm
EL-Ve rte ile r:
b/h /t























































































UK =  + 2.42
TOP 26
83,60 m2















Angaben lt. H SL-Plan
BDB u . DDB: 96/30
BDB u . DDB: 96/30
BDB u . DDB: 96/30
BDB u . DDB: 96/30
BDB u . DDB: 9 6/30
BDB u . DDB: 9 6/30
BDB u . DDB: 9 6/30
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Geländer











































566.00 ü.NN = +/-0,00





















HÖRMANN Rolltor c lassic (aussen)
mit  S teckantrieb od. Gleichwertiges
Bestellmaße:   b=340cm



























schraf f ierter Berei ch:
HERAKUST IK-
Scha llschutzpl atte  4,0 cm  (o.glw. )
































Feinasphal t 3,0 cm , Pos . B00












































































































































































































































































GF: 5, 27 m 2
RU: 9, 20 m
RH: 2, 42 m
Zimmer
Park et t, P os .B03
GF: 14,69 m 2
RU: 15,46 m
RH: 2, 50 m
Zimmer
Park et t, P os .B03
GF: 13,58 m 2
RU: 14,83 m
RH: 2, 50 m
WC
Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Vorraum





P arkett,  Pos.B 03




Park et t, P os .B03
GF: 14,69 m2
RU: 15,46 m
RH: 2, 50 m
Abstellraum
P arkett,  Pos.B03




Park et t, P os .B03
GF: 13,58 m 2
RU: 14,83 m
RH: 2, 50 m
WC
Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Küche
P arkett,  Pos.B 03




P arkett,  Pos.B 03









P arkett,  Pos.B 03




P arkett,  Pos.B03








RU:  9,20 m
RH:  2,42 m
Küche
P arkett,  Pos.B 03




P arkett,  Pos.B 03









P arkett,  Pos.B 03









Parkett , Pos. B03
GF:  16,01 m 2
RU:  16,06 m
RH:  2,50 m
Wohnen
P arkett,  Pos.B 03




Parkett , Pos. B03
GF:  16,01 m 2
RU:  16,06 m
RH:  2,50 m
Zimmer
Parkett , P os. B03
GF:  14,69 m 2
RU:  15,46 m
RH:  2,50 m
Zimmer
Parkett , P os. B03
GF:  13,58 m 2
RU:  14,83 m
RH:  2,50 m
WC
Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Vorraum
Parkett, Pos.B03




Park et t, Pos.B03




Parkett , P os. B03
GF:  14,69 m 2
RU:  15,46 m
RH:  2,50 m
Abstellraum





Parkett , P os. B03
GF:  13,58 m 2
RU:  14,83 m
RH:  2,50 m
WC
Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Küche
Park et t, Pos.B03




Park et t, Pos.B03












GF: 5, 27 m 2
RU: 9, 20 m
RH: 2, 42 m
Wohnen
Park et t, Pos.B03









Park et t, Pos.B03




Park et t, Pos.B03




Park et t, P os .B03




Park et t, Pos.B03




Park et t, P os .B03







GF: 5, 27 m 2
RU: 9, 20 m
RH: 2, 42 m
Zimmer
Park et t, Pos .B03
GF: 16,01 m2
RU: 16,06 m
RH: 2, 50 m
Wohnen
Park et t, Pos.B03








RU:  9,20 m
RH:  2,42 m
Zimmer
Park et t, Pos .B03
GF: 16,01 m2
RU: 16,06 m
RH: 2, 50 m
Garderobe
Park et t, Pos.B03
GF: 3, 98 m 2
RU: 8, 00 m
RH: 2, 42 m
Flur/Garderobe





Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Bad




RU:  9,20 m
RH:  2,42 m
Garderobe
Park et t, Pos.B03
GF: 3, 98 m 2
RU: 8, 00 m
RH: 2, 42 m
Flur/Garderobe





Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Bad




RU:  9,20 m
RH:  2,42 m
Garderobe
Parkett , Pos. B03
GF:  3,98 m2
RU:  8,00 m
RH:  2,42 m
Flur/Garderobe
Park et t, Pos.B03




Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m
RH:  2, 42 m
Garderobe
Parkett , Pos. B03
GF:  3,98 m2
RU:  8,00 m
RH:  2,42 m
Flur/Garderobe
Park et t, Pos.B03




Fl ies en, Pos .B04
GF: 1,96 m2
RU:  6, 03 m





GF: 5, 27 m 2
RU: 9, 20 m
RH: 2, 42 m
Stiegenhaus A-2
???, Pos. B02
 OKFB  +0,02
 OKRD + ???
GF:  20,55 m 2
RU:  23,97 m
RH:  0,00 m
Stiegenhaus A-1
???, Pos. B02
 OKFB  +0.02
 OKRD + ???
GF:  20,55 m 2
RU:  23,97 m
RH:  0,00 m
Stiegenhaus A-2
???,  Pos. B02
 OKFB +0,02
 OKRD + ???
GF: 20, 50 m 2
RU: 24, 20 m
RH: 0, 00 m
Stiegenhaus B-2
???,  Pos. B02
 OKFB +0.02
 OKRD + ???
GF: 20, 50 m 2
RU: 24, 20 m
RH: 0, 00 m
Fahrräder 3
Asphalt,  Pos.B11
GF: 11,92 m 2
RU: 14,00 m
RH: 2, 46 m
Terr. (Lattenrost)
Vers chleissbelag, Pos. B05
GF:  14,58 m 2
Terr. (Lattenrost)
Vers chleissbelag, Pos. B05
GF:  14,29 m 2
Terr. (Lattenrost)
Vers chleissbelag, Pos. B05
GF:  14,58 m 2
Terr. (Lattenrost)
Vers chl eis sbel ag, Pos.B05
GF: 7, 67 m2
Terr. (Lattenrost)
Vers chleissbelag, Pos. B05
GF:  13, 36 m 2
Terr. (Lattenrost)
Verschleiss belag,  Pos .B05
GF: 6,88 m2
Terr. (Lattenrost)
Verschleiss belag,  Pos .B05
GF:  6,88 m2
Terr. (Lattenrost)
V ersc hleis sbelag, Pos.B05
GF: 6,88 m2
Terr. (Lattenrost)
Verschleiss belag,  Pos .B05
GF: 6,88 m2
Terr. (Lattenrost)
Vers chleissbelag, Pos. B05
GF:  14,29 m 2
Terr. (Lattenrost)
Vers chlei ssbel ag, Pos.B05
GF: 9, 77 m 2
Terr. (Lattenrost)
Vers chlei ssbel ag, Pos.B05
GF: 11,71 m 2
Fahrräder 2
Asphalt , P os. B11
GF: 11, 92 m 2
RU:  14, 00 m
RH:  2,46 m
Fahrräder 1
Asphalt , P os. B11
GF: 11, 92 m 2
RU:  14, 00 m
RH:  2,46 m
Fahrräder 4
Asphalt,  Pos.B11
GF: 11,92 m 2
RU: 14,00 m
RH: 2, 46 m
Müll 1
Asphalt , P os. B16
GF: 4,00 m 2
RU: 8,00 m
Müll 2
Asphalt , Pos.B 16




4 Stück ACER PSEU DOPLATANUS ROTTERDAM
SOL H MB STU 20/25
Stammhöhe 2,50 m
Gehölze lt. ÖNORM L1110








































2 3 10 11 129
STUK = +1,90









































Verschleiss belag,  Pos. B13
GF:  9,52 m2
Location plan
4 story 4 story
2 story
2 story




















































































OKFB EG  +-0.00
OK Balkon +-0.00
OKFB EG  +-0.00







Stahlrohr, d= 100 mm
lt. Angaben Statik
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BDB u. DDB: 96/30
BDB u. DDB: 96/30































































HÖRMANN Rolltor classic (aussen)
mit Steckantrieb od. Gleichwertiges
Bestellmaße:  b=340cm




















Schallschutzplatte  4,0 cm (o.glw.)
































































































































GF: 14,29 m 2
Terr. (Lattenrost)
Verschleissbelag, Pos.B05
GF: 14,58 m 2
Terr. (Lattenrost)
Verschleissbelag, Pos.B05
GF: 6,88 m 2
Fahrräder 1
Asphalt, Pos.B11
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2    3.15    1.6    3.15   22          9.5          2
Detail – Party Wall and Exterior Wall
Dimensions in inches
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connection details – window and entrance door
6
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Stairs details
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Installation shaft (heating, water, etc.)
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Principles for satisfactory sound protection in timber construction
• Use flexible, sound dissipating walls, solid wood elements
require flexible finishing layers
• Avoid sound bridges
• Air tightness is essential, especially around windows and
entrance doors in case of high sound control requirements
• Use heavy ballast on wood floors for adequate
noise dampening > 1300 kg/m³
• Cavities always need dampening
• Decouple massive wood elements from
flexible finishing layers
Summary
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Thank you for your attention
University of Innsbruck / Timber Engineering Unit
